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(54) MULTI DOMAIN LIQUID CRYSTAL DISPLAY ELEMENT 



(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a wide visual field 
angle by multi domains to obtain high brightness based on 
stable arrangement of liquid crystal molecules by providing 
dielectric frames, a common electrode on a color filter layer, 
and an orientation layer or the like on at least one substrate 
between a first substrate and a second substrate. 
SOLUTION: The element is equipped with first and second 
substrates 31, 33, plural gate bus wirings which are provided 
on the first substrate 31 and arranged in the first direction, 
plural data bus wirings which are provided on the first 
substrate 31 and arranged in the second direction, a TFT, a 
passivated layer 37 provided on the whole first substrate 31, 
a pixel electrode 13, dielectric frames 41, and a first 
orientation layer provided on the whole first substrate 31. 
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Further, a light shielding layer 25 is formed on the second substrate 33 so as to shield all light 
leaking through the gate bus wirings, the data bus wirings and the TFT. Moreover, a color filter 
layer 23 is formed on the light shielding layer and then an overcoat layer 29 is formed on the color 
filter layer 23. 
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6*** i ia**>-*vi^ -y >«ai»^*^ 0 
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6 -#"5***1 5Kifta> 
-Y >«A*^*^. 
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field inducingwindow) t & W"t"<5 ft£aii£^^-?-lC g^"f 
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[0007] pfiK««i 3*3j;u<#aa««i 7 <n>*—zr 
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[*W3^»«fcLJ:5i:-r«KiB] La>L*#fe, LCD 
if, f« B a B ^^^rJ:^^^dg»j-t-^ci^^r*#So ft 

[0010] *LX", ?S B a B -T^ i^^^^iH^fe^^aiiBW 
i^fTftfl(«3ft*fe^:lft(disclination)*«»*L, riX{C 

[0011] 

[»JHSr»ft-rSfc«>0^|fcl Lfc#oT, 

H«^{C(Hlig-r 5 LCD Sr««r 6 r i:^@«J^ LTt N 
60 w(7>^l^co@ Wl*, ^^K^^fcJ^jeirMMF 
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[0 0 12] ~tlh<Dn#)$:mf&'tZT*frlZ. y *>o, - 

[o o i 3] &mmm&£vt/$.tznmm'm,mtt, *:ix 
^t^5o M7^- Aco^m^^, m^JM^mmm 

toacrylate)*D^O«B C B 3/ is $ u -fr >-) co£ 

[0014] 

vttalS^S^FSr, »ftHffi*r#SLrS¥W^RS^"f 
S 0 13-1611 -cO^PJcd^ 1 -I4^)^1[C 

2^iffi3i, 3 3 1. mi (?)is±{:f 1 o^f^tcia 
^^^E^jsnTtttac^T*— ^^^Ba*i: , tft 

mi i±ft<D±tz&£1riZ>^Mmi£m 3 7 

£ , m^mm 1 3 1, mm? ^^4u, mi 

3 l^iicia^tist 1 oe^S4 5 t ^«ir 

[0 0 1 5 J m2(Dg^3 3±Kte, JEftS 2 5i\ ^ 
— h^xfZ&tf— ^/<^EI8*5 cfctfT F T^fe»tlS 

1 7 a— hJi±jc^fi8sn, »2^Erfij*4 

7^2 0lS3 3^0j:icM^, fSii^Il 
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*5J:0 ! l2(7)Sffi3 1 l •3 3^|;W^r^5 0 
[0016] ^~*^;*Ei&*3J:tfy- h'<*EIStt. 
mi tf>S«3 1 4r*»^W*««^»#]-rs. TFTt* 

3 5, *m#m5* s hmtextty- 

KU"f >1«7, 9iSrA{|tr^5 0 ^f&ttffcJI3 
7tt, Iioifi3l4#oJ;(:M*ti, M*m«6l 

[0 0 17] itt, «AJBo«A*MF-<z> 

[0 0 18] r CO^^O-r/U^ 4 >L c D^Ki^-r 

sfc^tc, m 1 ^is 3 1 ±<D%-m3tmmc % 7— 

mil, ^^i*3 5, ^5 5, *-^v?=< 
bme^Xt^y— Ktx^va*7, 9$:^ 

- h^^E*Sis«fct/a*60^-^^^Eiia^, gifiol 

S3 1 ^^mmmm^m-r^it^m^^Jti^o 

20 [0019] Mil l*3J:u<y— h'<*Elftjat. 
Al, Mo, Cr, Ta, A 1 ^^Oj; 5 tt&M&X 

[0 0 2 0] h*6»#3 5tt, Si NxIfcUS i 

o x ^r. pecvd (y7Xvaf»si) zmmi, 

— * PECVD^^tiat, 
30 TWr^v'^y (a-Si) *5 J: Y — e V if £ 

tlfzT^rSUyr X->1) =*> (n + a - S i ) ^^Jtl^tl 
/^nyjjrtSCilCt^rtSnS. SiNx 
SfclJSiOxfciVa-Si, n + a-Siil PE 

[0 0 2 1 ] ^-~^/N^sa^joi:tJ<y-^X KKVI 

«7, Al, Mo, Cr, Ta, Al^f(Dj: 

^ ^-TS^itcj: !3^j«$tt5o rtu(cftx.r, M 

[0022] ^ h i^-^8S (H^fflfr) h^<^E 

Six, K^hix— h^Elli <t 

[0 0 2 3 ] tOf, ^FMJfiffcJi 37^ B C B 
Visit , 7^y/P«, ^y-Y^K^ft^ 

S i N x^fcliS i Ox^flK, mi (DgS 3 1 

5<9 ^iCM^nSo i*«ii3ii, i to (^t: 
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SBY >ist?J±: indium tin oxide) <D £ 

i"< ytI9 JK^^FftffiftH 3 7 o— 3fl&P}£7$>o/^ 
[0 0 2 4] ^2C0S«3 3_b(C«. iSftg 25i\ ^ 

S 2 3^ig3tS2 SOjitCR, G, B ft. ») » i0 

13, iTOSrflK, =r— 

So 

[0 0 2 5] ^U, Sl*5j:^f 2^3 1, 33 

So ttAJItt, jE*fcttAo««»*tt«:*-#-S«fij5' 
^■&<&A/-e^S a 
[0 0 2 6] H17^4 1^, 

s« ^7i/-A4iii, w«s&a*i«*0>««*£i^— 

■c*s*t», 7* hr^ y - h^TtiiBCB 

[0 0 2 7 ] £<b(c, SS7t/-^4l(i, Si^J:^ 
f 201^3 1, 3 3(?)raiC, '>^<^tlO(7)SffiJ: 
fcjf£j&£*i,S (B3~06S:#Sw^i:) - 
4 3^, fl^J:^ 2(7)Sfi3 1, 33^FIC, 
<tt>looSffil(^*^ti5 (H4*5J:t/H6# 

[0 0 2 8] Z.(T>mMX\ ^7l/-^4 1^J:t) ( f# 

[0029] H7—H3 9 ic^nri^sj: 5 tc s 

a B B ^lf^(7)gi7i — a 4 l SScfctffl^BNlsS 
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[0030] rn^iC/T^t^5 e t?{:, 

[oo3i] r-hj. rxj, * fcte— S r yj j£*t0> 
J: o i#iiS4 3^Lt < ^Hj^^4o<7>^ 
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SEfpJ*&3a*fcttElp]*|filS:»*"rsr £KJ: 9 , ^fr 

[0 0 3 2] 4>tt< t t)lO0MiC, 4f§tigl2 9# 
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#ft<7>tttl^£*i«-rSo Lfc^ot, KH£IB(gray 
inversion) . «»*Ip] {C£>tt 5 S StfcCOif^D S3 J: 1 ■ 

[0 0 3 3 ] *f V?g H e a^^:^^^*5^T 

12, 2o03t*4^:^U, A^ltttt^-T/^A^it^Ur 
JKlr^»»ft»tt*r*-rS*««2 9 £ Lt, ^0 2Wf£ 

So 

[0 0 3 4]ifil29Wfi)cL«(: 1 «3frM*d>* 
[0035] :olcdi:^^t, iKAJItt. A<7>^^; 

[0 0 3 6] r.<D$§I^GD-^/U?- h^^>LC Dfcl*5^ 
r, EftJI (H^-fr-f) Ii*l^«t0 { /*fc«:*2©! 
SM^iCMSnt^S. Ei4JIM:. ^^7; K* 
^ili^y -Y ^ K3RflS*4fe, PVA (j)fy t^7/^- 
/L') , sKy T ^ ^^g^(polyamic acid)^fe^S i O 2 
oj: 5*H"***«A/-e^S. Elft*rRl*r»*-*-Sfc«>«c 

[0 0 3 7 ] ERlJIir. PVCN (^ytf^/U 

v^V^^-h) , PSCN (T^y iyu^^^^^-r^ — 
h) , Ce 1CN (-fcA-P— h) Tbit'&fy} 

[0 0 3 8 ] ErtUBJcWLT— **«:BRit"*-«r b\^£ 
K> . ^tfa r &1t.Xi-f\s s f-)\' h^[p](pretilt direction)^ 
ott/^l^^^ h^Kpretilt angle)^*^^nS 0 t^SB 

i:Mt6:^-e*, »<cSErpJfti3lS:*Sffi{ciififfi 

[0 0 3 9 ] lEl^M^iCct "9 , -eyu*" h7^>LCD 
< i t 2 o(D h7 >T tt 5 J: 3 l^fitJ 
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r + j . rxj <omvtiz^m-tz^ tizx * 

[0 0 4 0] ftmztitz Y y^o/>i< Hio 
<7> K> Y >£rEfl*]Lfrt^ ti$-simx'*>z 0 

[0 04 1 1 B4 0*3J;VH4ltt, :^1^0l50 

m&£utmffimT~&>v , 1^4 2~H4 413, z.<D$£m<& 

ffiBfc^tfWrffilS-efc t» , B4 5 — HI4 7J3\ 
[0 0 4 2 ] Z.jnh<Dm\^^£tlTl^Z ? \Z % Z. CQ^g 

2^iS3i, 3 3 1 , mi osis±comi (D^-^idia 

W*lx)t**<D^- f"<*Efti:, Il^iSi^f 2 
^*ft«cEJiJSixfc*«o^--^^E|(lfc, TFT 
HOIS3 l£tt©±fcES;h,3^»*flsJi3 7 

1 OEftS 5 3 £SrA«LT^£ 0 
[0 04 3]S2<^Sfill:tt:, h'^KKUSJ:*/ 

7-7>r;^i2 3 ****** ft, m ^=7 — y ^ /^Ji± 

MSl 7±lcRt7l/-A5 7«^$n, Jfl2<7}g 

[0 0 4 4] t 5 — *'<*E<ft:i3«fctfy— h/<^E«Wc, 

*»*!5i, S y^=f f>jf£ . y— ^ 

/K^>17, 9 ***«LT^3. *ttttfl:«3 7 

[0 0 4 5] >f >L C D^S^f 

ilU> hlft»*3 5 ^>S#Jl5 S ;y 
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[0 0 4 6 ] hllil lio«tU«y- h'<*E«W\ 

Al, Mo, Cr, Ta, A 1 5 ^15:^ 

£QJ&f££tiZ 0 y-M6»#3 5tt, ^(7>±{c, PE 
cvd (^x^aMsfMfc**) £#^t, SiNx^ 

fcttS i O &Z.t\Z J: 

^ a 5 jocttfyj--^ ^ a hJB«, pecvd^i 

^*C±§»L, 7W7r^^yny (a-S i) 3s£tf 
K— e^^^tifcr^/u^r U (n + a-S 

i) ^n/^iym^^^iD^sn 

£o £7t, SiNx^fcliSiOxfcJ:(;a-Si, n 

+ a- siii pec vn&m^xmm-rzz-tizx *) 

»«**t, ^-hf6I*3 5i)W^, ¥iS#S5*5 

£ft£ 0 T-^/^iei^j:(;y-7/K^^>tlg 

7, 9 fit, Al, Mo, Cr, Ta, Al^f©J:p 

t5:<!:l:J: S?£j££ft5 0 

[0 0 4 7 ] ^ f> (H^Bfr) 2*, h'<* 

[0 0 4 8] ^(75^ % ^lt^fH^3 7^BCB (-O^ 

S i Nx*3tttS i Ox(Cj:lp mi^glS 3 l^*(D_h 
!F*««13Wt, I TO (^ft^-rvv 1 

-^3 9^, Hj^m^l 3 £r F>^y^J;t;^ h U~v> 
3 7(7>-35(c?L^*j'^J:0 ; ^^^v^^J: vmmZiz 
[0 0 4 9] I20SS3 3±.lZ& % V— h/^EI, 

^ s<* Eijo j: t f t frh mft z> 5t & m m-t z tz 
vxnmitm 2 5w«sn5. ^7-7^^123 

S3tSJi^5!5S(C, R, G, B (# f ft. #) 
^ BMt5o 7^, I TOirffl^T, ^7- 

7^;^iilcM^ix5o Rt7U-A5 7^ *ii 
S«l 7 ^fciiiiiSf^li 3 0>±(ciB3tef4tt3|sfS:itaf 

[0 0 5 0 ] ^17 5 7«, — 

D/h*lr\ »*L<«:3«T<OBt«*0*f», «tif7 

[0 0 5 1 ] ZbiZ. RS7U-A5 7li, J^^t— ^ ^ 
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LTt>{£/8 £*L<5 (14 1, i4 4,i4 7, m 5 0 , 
052, HI 5 4 #03) o SS7t A5 7li, ^ 1 *5 <fc 

[0 0 5 2 ] m#K^^4 3 13, «l*5j;O j m2c7>£tS 

IM<od>fe< £ <>-*«>StR±^»fi)£Sixa (§46, H 
5 3, HI 5 4#g£) o - <Dt%, ffim? I"- A 45 XXfM 

?S4 3I3\ 1 7 *fcttW*«« 1 3 (c?L*fe:tt 

[0 0 5 3 ] ^CO^^CO-^/U^ Kt< >L CD(7)H» 
ffifc^TWU *«i«« 2 7 3^nr*««S:l»<««ic, 
ii^DUT^fiJs^iaS (142, B48) . 2 7 

tt, IMSi 34fcli^-hMi i^«$nt^ 
si^icM^n, 1 7fc«*«ic*i*s*i 

5 (143, B44, 85 1, B5 2#.i) . 
[0 0 5 4] SMH2 7|j:, ITO 
A) , A 1 , Mo, C r , T a , Ti A 1 &&<D 

£\Z£ f9. Sfem^2 7*5J:TJ<iir*««l 3 

[0 0 5 5] 16 2-6 8, H 8 2 — HI 9 1 IC^£;h,5 
J: 7tt, iSX««l 3£rlfci?fflA,T-^ 

[0 0 5 6] i4 8 — HI 5 4tt, * 1 CD»£ 3 1 
3felg2 5^M^iaTt^r^^/Ttr^^ H5 1S3 
«fctfl2 5 2tt, M*m«l 3 3ft*flf**n*JBo±«c*|«j 
««i2 7^Jg^^ti^c i:*/TLr^$ a cixfcoieJS 

[0 0 5 7 ] 4>>fc< £ t> — *-*>S«±fcl«t. ««^2 9 
[0 0 5 8] hV-fyMf^t'li, 2 
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[0 0 5 9] M«^2 9tO*fi»*^, 

ViH^tt, -#iLt*S*ti5:i:i5»iU\ HI 
55-161 t?tt. -f 

hi 6 2 -hi 6 8fii ^mm.m2 7**, m^m^i 3^ 

H6 9— H8 lT-tt, tt*W3»»4 33&«»j«*ix, 

[0 0 6 0] Hl5 5— HI8 IOLCD jol^T\ ^bbS 
<bix6. 

[0 0 6 1 ] HI 8 2 —HI 8 tiUbftS 2 7 iW&WL 

S*L, ^^f h7 >»*M*tS W7 l^- A 5 7 

i*«3m«2 7«r«rt£Lftt^WS*«t>#*.fe*t«. 
<7>£c£P6 3te, f 20lffi3 3^)7t>^f6]^l, 

[0 0 6 2 ] HI 8 6— HI 8 8-C«\ ttttttC 2 7 **rit 

*tt, gl7U^5 7i^ofIW^y^jn 

r^s. B»i--5 2oopj^jo e fco ? 2o^ia^] 

a-ftMS-frU K*^ vjSlS:MLrv^S 0 HI 

^Lfti^a*, S8)i@2 7*r*ritLfti^X**«t#«. 
J<7 ^ix^o H»©*B16 7li, S2<DSS3 SOElSj^fR) 
Sr*U **1<Z>^3]6 5 ft, I1(^)1S3 1 (Z>BBfl)*|S] 

[0063] B8 9-i9 1t'IJ, *f#J«fii 2 7 

TPS. Sfcfc, 2o<DSi**5j:tJ«2o^E(Si 

mz 7 4:^fiS:U*i>l6ffi»tt<>*^fens 0 
[0 0 6 4 ] l8 2-i9 1(DLCDi^^t, $s B B i 

*B*£MfcEfp]Sn<5, 't^thn tf ^^EfS]^35Hj- 
[0 0 6 5] *ffBl3»SB**:Ji»|«7 ^-A$:ML/c 

Y >isj:t/*SffiJc^Lr*45E|fi]*!ia*3tliEfpl^ 
50 Z> 0 
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[0 0 6 6 ] £<btC, :o«SO^fK>^yLCD 
mi &£rjm2<D&fam5 3, 5 5i\ 

hw:, r 5: K*fctt*y -r ^ K*fls*4fc. pva 

[0 0 6 7 ] £ibfcl, Ef6]Ji«:P VCN (#llt'^> 
V^—h) , PSCN (/fy^n^rfyv'yt^- 
h)^J:U ? CelCN (ir/un—^v-^^-^ — h) 3Mfc: 

ixS3fe^L"Ctt, #**«sb*>*, a*snt^i^tt 
[0068] Ttrv^ifcriafcEisjJaar*, f 

S 2 (^Iffio-^S t lilf ^icjglt S d ^-Tt , A 
-f >'tc*3V^TffiS^^*/J^S*•|fi]^cErpl*i^S• -Tfrfr 

sp. satis «tt//*/s:«i^'ft{c»wb, a>o, *K^-r 
>^J:V*KtR^»Lr»ftSEm*a*fcttErRi*ip] 

[0 0 6 9 ] £#J£jh,Jfc -f >£>rt<£>*J>*< Hio 

0 K^^>ftE|fi|U*ir^t<>^H8"t?*>«. 

^f)iS(7)-7/Uf K/>f>LCDIi, «A£tt|l*.5R 

[0 0 7 0] ifc, il7L/-A|i ^^-tiLt^ 
13, ^UfvU h^fc J: (anchoring energ 

[0 0 7 1 | 192-19511 C^^P^(7>^9(7>^it 
*>B. HI 9 6 -H 9 8 13. :^P|Oll0Ol»S 

[0 0 7 2 ] -inh<nm^^£1rL%£ o lc, -<D^m 
*ltf>*m«cEW*ixfc**<oy- h^<^E«l « 

1 ^g^(7>m2o^-fS](c@e^j^n^«^:co-T ? ^^/<^g£ 
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£13 TFTi, WM37i:, lJ^m@13^ 
[0 0 7 3 ] S20lffi3 3 ICH hdSjltf^- * 

/i"?m 2 3 #J£;££n, tZXy — y j ;\s?m±.\z#:&m> 

mi 7 H*«*ei^o**icR«7^— a 

a*fl£ja$ix, «i^^^2costS(Df5^^ B B B /i^^; 

/0 [0 0 7 4] ■7 f -^^^Ei»3*3«tt^^ f — h^^Etti 

6 tv—*/ h^-om.mr, 9 £*:A«fLT^<5„ * 

Mtl 1 3 tt K l/-f V«| 9 i: ft* * 
[0 0 7 5] ^<D^m<r>-^^ >T VLCD^rSiS-t* 

£*:«>ic, « i oik 3 i _ba>*ni*^*ic, y-hm 
iii^-h *fe,m# 3 5 £ 4&9lttJI 5 y?^ 

TFTWJtiS. rcr><>:#, HSoy- h^^fi« 
liSj:^*^— *'<*E*ft3fl^ Sl^)S^31iSr 

[ 0 0 7 6 ] h^l X&XW- h/<^B*l 

Al, Mo, Cr, Ta, A 1 %&M<F> X 5 t£&M 

&*s*y* v >>y\z£ v mm is y-r&z. 

[0 0 7 7] h#fe,m*3 513, *r£>_biC, S i N 

x, S iOxt/cliBCB {^<lsyy^7 n^x^) , T 

7t;U7 r ^> y =» > (a-Si) ^cfct^K— tT^ 
/SJxfc7t^7 7^ v-y (n + a-S i) ^r-^ix 

•en, pecvd (^^x-^ttftffc:***) Srfflt^rJt 

fr, S i Nx^fcteS i Ox*5j:t/a-S i , n + a - 

[ 0 0 7 8 ] x — ^/<^E*S3*5 J: ^/ KK> 

^^7. 9#. Al, Mo, Cr, Ta, A 1 &&^<D 

^E«*5J:tfy— ^/ K^^>«*«r, 

[0079] * b is—ismm (mmit-r) ii, 

5^ ^E«i«:fll5J:3te»***i, tt^ hU'-^m«riy 



I 
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— b t th^^ b U'-^t^v'^^S^t 
-So *:<n'<k. ^FttffiteS 3 7 BCB (^Wv^d 
^x^) , T*V;\smiM, K*ft^«, SiN 

x£fcl2S i Ox^^Tf l <oSK4#l:«filtSii 
<5 e M^S^ 1 3 J^:. I TO (BMfcft-f (> A) OJ: 
5 y >^lcj; $ *«LTj&> = 

13, Pj^m^i 3£ ^^M9*J;W h ^« 

[0 0 8 0] I2^1fi3 3_blCI3, h/<^iaSl 
*5 J: tf^— * /< ;* Eft 3 *s J: LP T F T ti*h M *v Z> % £ % 

[0 0 8 1 ] 17^1 TO^^T^7-7>f 

AJItt. IE£Tz\*fL<Dmm i ^&Z^Zm£kft+*<a 20 
[0 0 8 2] mi^J:U { m2^£«60P^^^^< £t> l 

i/tru-fr^) *r£ArT?lr^<S. 30 
[0 0 8 3 ] -fflt It, »«7 -M*, tfV 4 ^ K 

^ B a B gco^m^^^4r-^»9 , RS7i/-A^ 

3. 5£ATT*>5r 
[0 0 8 4] *0>— *\ g|9 6-19 8tZ.7F£}xZ>£ 5 
IC, ^7U-AI1 J&i 2 <7>St££o|ffl<7> 

WM S^fctf);*^--!^ It h&m£ti 40 

«jwm»S5 *i*3,tt/*2oa«iBo/>*< <t 

5 3*5i:i;«JHS»S5i(l. H i:it£J:i:-^i:M 
t5C^t)t^6 a *ffR*S5 li*. #ii««l 7£ 

[0 0 8 5] '>ft< £ fc — 7broS«{Cli, # \f -r — SrJB 
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fcits^v h7^ bbt(omm^xxfim^(o-^/u^ 

'fy^rtill^ «*«:ltJf S^fcJci: Dfe*T(7>« 

if ft £#j|feitt{c*f 5 r i a*r-£ So 

[0 0 8 6] CLtf>3§!3llCD^/i^ K> >JRfi*^*-f-^ 

[0 0 8 7] I^^gO-r/Uf hV^^LCDT-ii, m 

Ih7>^* (^!14#f ! Fm5, 694, I8 5t) (O 
y-hKlJi^TFT^Mt, Tn-ia^j TFT 
Ku>T ^«*^oPfl^*i:s#*SPfl:tt, ^TFT 

r*#^o 

[0 0 8 8] ^OiP^O-r/Uf hV^^LCDIj:, pj^ 
851, ^ft^bS, y—h — 

[0 0 8 9] «#R*S5 5 l*7ttttt«7U- 

[0 0 9 0] 09 9— Ml 4 812, COIS^IM 

*st^T, 36j»o^cSTtt, »2wS4R^iaiRi*-ffi]S:^L, 
[0 0 9 1 ] ^^{c, ^I7U-A5 3^J:^>*<^ 

1 1 mm.Rmm>®. 5 1 12, ^/u^ 
ooE«j*isi3fl«tt*b, T^K^-<>a*fei*ir 

[0 0 9 2 ] Hi 0 3*5J:t/Hl 0 4 13. 
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[0 0 9 3] K*>T VLCDTIi, ib 

•Y ^ K^Hfc-n^j, PVA (#11 tfsyur^a- , 

[0094] £<bf:i, PVCN (#!)t'^i/W- 

h) , pscn (^y ^n^rty^yt^-h) texrj 

C e 1 CN (t/UD»^S/yf> — h) 3kik&*fa<o& 5 

[o o 9 5] EfflJifc— ^3fe#fla#S;K.5£, Eft**: 
tt^Tw^u h^fS]joJ;^u^/u h Sit 5. 3te 
EAfcttJIiaixS***, *^3tlEHO*-C*>6^^36«» 

7 trv^ifciaafeEiRitoatt. #i*5j;tj<» 2 

[0 0 9 6] EftftlSfclJ: 19 > "^^^ Y VL CD 
4>ft< £ t> 200 K^-f ls&m\f^XMl&£tis LC 

#®3?3r, r + j sfcji rxj ^ 

So 

[ 0 0 9 7 ] K^-rvortiD*ft< Hio 

O K*^>*Ert]Lfct^i:j&*-C*3. Sfc, ±X<D K 

ix<5 0 

[0 0 9 8] ^blc, R«7 ix-A«:jt*Jl*fctt^^ 
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fc^or, ^cfftd*»*sn, **iicfco-t\ ataxia ± 

[0 0 9 9] ^o«K^»»^3j:o c ttH«rafelBi-t-SC^ 
#5^^r-fc5 6 ifc^or, rcosgejite, 4#i*!t#^ 

[0 1 ] ga^^^*5<j-5^ H a B^^^5:^-r^rffiIS 

[02] hi tm%k(DmffimT~hz> 0 
im 3 ] ^o^ioi K7)iiirai^5-7^f 
Y ^« B l^^*^*:^-rWrffi0"C*>5. 

[04] r^KOf 2^1WHI^5^f 
[05] d(7)«B(Df 3(OHifji|^5^^f- 
[06 ] -<50^^<7>M4<7>|^m^1^IC«S^^f 

[0 7] ^^«(7>Hffijgll;ffiS-7/i,f K^-fV« 
b b b ^ ^ £ ^ ffi (II T- & 6 0 

[08 ] doigsosaiifftiiffis^^f- K;* -r >m 

bb $r^-t"^® 0-e h 6 o 

[09 ] - cd ^ o m^mm \z.4£z-?ju^ *r 

al *;k3IS -7- 0 X &> £ o 

[0 10] ^Ofi0^1fll:^5^f K*^ >- 

[011] :^So|IIf1SM6v/i,f K^-fv 
?Rfli*^3B^F*r^i-5pfiSD0T?*>So 
[012] £0»«oStfc#ttfcffi«^A^ M>fy 

[013] ^<n&m<r>nmmm\z.&z>-*j\s?- 

[0 14] rco^^coHife^^i^^^^^ hV^fV 
iSBB*^S : T-*^-t-5pBa0-T , *><5o 
[0 15] h7^y 
40 fflfJl*^* J F-S:^t*5Pffi0^fc-5 o 

[016] r^aKososjRmfcws^^^ k^-t> 
[017] z.<?>mw<DmM3&ifejzi%z^/ir?- ^ v 

[0 18] ro*W<o**»«jc«*-^/u^ Kjrf'f > 

[019] ^co&w<nmmmm\zmz>-7'/u?- y*j^ 
[02 0] z<n&w<D&Mmmzmz^/is7- F^y 
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[21] z.<D^m<ommmm\^^^ k^-o 

122] ^(Dmm<nmmmm\z^^^^^ k*-t ^ 

123] z.<n&m<v^wMm\z&z>-*^?- K^-r > 

12 4] z.<D%m<nmm&m\c&z>^;is?- kp< >r > 
^b b b^^£^^®0t-*>s o 

12 5] ro»WW*Jfc««fcl«5^^^ hV>f> 

[2 6] co^^M^i^S^/^ K^-O- 
^^^SraM-spofiB-efc*. 
[127] -(D&mnnmwmizmz-*^?- y^^> 

12 8] ^<rc«E^*««K:«S-*vu^ K*>f > 

12 9] ^<D&m<n 'MMmm izm * -^u ^ 

[3 0] d<o«S<75*J6»»^6^/^ K*>r > 
[3 1] r«7>«K^S«S«tt{-«S^^^ V 

[3 2] ~ 0»W<7>**»«lc«a^yu^ K^-fV 
tRft*^*^-Sr^"t" 5 PaaB"r*>S. 

[33] r^^t^njfe^tc^ s-^/i-^ K^-rv 
^B a B^^^^^:^-f spaa-?*)*- 

[3 4] z.<n^m<Dmm^m\^^^^^ 

[3 5] ^ <7)3§ ^ <7>mH&MWi Mfl* 5 -r/L^ K*>f V 

[3 6] :^«(?)iMI[;fil57;uf K^^rv 
Sft*** J ?-S:*i"^aQB^*>S. 

[3 7] rco^0^oHJ6^^S^^^ -f v 

[3 8] k^yv 

[3 9] ^©**!©»ii£#«fc««^/^ k^>t> 
£ a a B 3t;^^£^r^ffi0T-<fc£ o 

34 0] :^Sof5^i»Ii:i?5'7/^ k 
: <Y v«fi*^*^Sr^-f5pffiB-e*>5. 

14 1] 12 4 0 <D^JU^ -f V'iffJi*^*-?-*^ 

34 2] z.<o&m<nm e <DnmBmz.mz>^ y 

: >T ^iSfiS^^^Sr^l-spffiB-CASo 

[4 3] (2 4 2 (O-r^f- Y * 4 VJShI*^*- 1 ?'*:^ 

14 4] [2 4 2 <0^;i>^ Y* -f vtSfi*^*-?-*^ 
-f®r®0T-&>5 o 

14 5] r 93 7 cDHM^flg^ 6 ^/Hf K 
* 4 V«**«*^F-*:«f ^PBBTfcS. 
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[14 6] 0 4 5 <7>-^/i^ >f&B a ^^3^£:^ 

-*-SrffiB"C£>5o 

[147] 12 4 5 (D-^/^f- Y* >T >1SA*^*-?-£:** 

[[24 8] : Of 8 (DH Wll:^ 5 K 

[[24 9] [2 4 8 K>^*ft*^»-?-*:* 

[12 5 0 ] 0 4 8 (O^)^^ Y* >T 

[[2 5 1] [2 4 8 (O^jv^f- Y* << ViKA*^*-?-*:^ 

[12 5 2 ] (2 4 8 <n^)V=f- Y* 4 >maB&?F3l*&*F 

[0 5 3 ] (2 4 8 <r>^)^ Y * << vJShb^^*^^:^ 

[[2 5 4] [2 4 8 CO-V/U^- -f V^bI^^^^ 1 ^^ 

[12 5 5] roffRoXX^ttlcfK*-?'/!'?- K^«Y> 
itf ^B a ^^3£^&^-t"¥ffi0*t s &>£o 

[12 5 6 ] r^ico^l^fiUcf^v/i/f K^^fV 

aft^S^Sr^-t-spffiB-rfcS. 

[125 7] z.<n&m<nmmmm\c&h^/u^ y*<<> 

jR H i fc*^*iF-«:^-*" 5 PtBB"e*>So 
[05 8] CO»KO*J6flgtt«c:«-5^^^ K*-r> 

[0 5 9] - co^^(D^^^^^i^^^/u^ K^>f >- 

SriS-rspffiB-CfcS. 
[[26 0] r <Dft9i<n&mj&1&lzm&-*'/\'7- Y* J > 
30 ?£ a a B^^I&^^i-^ffi0^&£ o 

[(26i] r:^«K^*ls**«c«5-*vu*- K^-rv 

[162] w^flwUffi^ffilcffiSv/uf K*<-f V 
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1 Title of Invention 

MULTI-DOMAIN LIQUID CRYSTAL DISPLAY DEVICE 

2 Claims 

1. A multi-domain liquid crystal display device comprising: 
first and second substrates facing each other; 

a liquid crystal layer between said first and second substrates: 

a plurality of gate bus lines arranged in a first direction on said first substrate and a plurality of data bus 
lines arranged in a second direction on said first substrate to define a pixel region; 
a pixel electrode in said pixel region; 

a dielectric frame controlling alignment direction of liquid crystal molecules in said liquid crystal layer; 
a light shielding layer on said second substraLe; 
a color filter layer on said light shielding layer, 
a common electrode on said color filter layer; and 

an alignment layer on at least one substrate between said first and second substrates. 

2. The multi-domain liquid crystal display device according to claim 1 , wherein said common 
dectrode has an electric field inducing window in an inner part thereof 

3. The multi-domain liquid crystal display device according to claim 1 , wherein said pixel 
dectrode has an electric field inducing window in an inner part thereof. 

4. The multi-domain liquid crystal display device according to claim 1, wherein said dielectric 
frame surrounds said pixel region. 

5. The multi-domain liquid crystal display device according to claim 1, wherein said dielectric 
frame is formed in said pixel region. 

6. The multi-domain liquid crystal display device according to claim I , wherein said dielectric 
frame is formed on said pixel electrode. 

7. The multi-domain liquid crystal display device according to claim I, wherein said dielectric 
frame is formed on said common electrode. 

8. The multi-domain liquid cry stal display device according to claim 7, wherein said dielectric 
frame is formed in an area which said light shielding layer is formed in. 

9. The multi-domain liquid crystal display device according to claim 1 , wherein dielectric constant 
of said dielectric frame is equal to or lower than dielectric constant of said liquid crystal layer. 

10. The multi-domain liquid crystal display device according to claim 1 , wherein said dielectric 
frame includes a material selected from the group consisting of photoacrylate and BCB 
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(BeiizoCycloButcnc). 

11 . The multi-domain liquid crystal display device according to claim 1 , wherein said pixel region is 
divided into at least two portions, liquid crystal molecules in said liquid crystal layer in each portion 
being driven differently from each other. 

1 2. The multi-domain liquid crystal display device according to claim I. wherein said alignment 
layer is divided into at least two portions, liquid crystal molecules in said liquid crystal layer in each 
portion being aligned differently from each other. 

13. The multi-domain liquid crystal display device according to claim 1 2, wherein at least one 
portion of said alignment layer is alignment-treated. 

14. The multi-domain liquid crystal display device according to claim 12, wherein all portions of 
said alignment layer are non-alignment -treated. 

15. The multi-domain liquid crystal display device according to claim 1 2, wherein at least one 
portion of said alignment layer is rubbing-treated 

16. The multi-domain liquid crystal display device according to claim 1 5, wherein said alignment 

layer includes a material selected from the group consisting of polyimide and poly amide based materials, 
PVA (polwinylalcohol), poryamic acid, and silicon dioxide. 

1 7. The multi-domain liquid crystal display device according to claim 1 6, wherein at least one 
portion of said alignment layer is photo-alignment -treated. 

1 8. The multi -domain liquid crystal display device according to claim 1 7, wherein said alignment 
layer includes a material selected from the group consisting of PVCN (polyvinylcinnamatc), PSCN 
(polysiloxanecinnamate). and CelCN (ccllulosccinnamate) based materials. 

19. The multi-domain liquid crystal display device according to claim 1 , wherein said liquid crystal 
layer includes liquid crystal molecules having positive dielectric anisotropy. 

2D. The multi-domain liquid crystal display device according to claim 1 , wherein said liquid crystal 
layer includes liquid cry stal molecules having negative dielectric anisotropy. 

21 . The multi-domain liquid crystal display dev ice according lo claim 1 , wherein said liquid crystal 
layer includes chiral dopants. 

22. The multi-domain liquid crystal display device according to claim 1, further comprising: 
a negative uniaxial film on at least one substrate between said first and second substrates. 

23. The multi-domain liquid crystal display device according to claim I , further comprising: 
a negative biaxial film on at least one substrate between said first and second substrates. 
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24. A multi-domain liquid crystal display device comprising: 
first and second substrates facing each other; 

a liquid crystal layer between said first and second substrates; 

a pixel electrode on said first substrate; 

a common electrode on said second substrate; and 

a dielectric frame controlling alignment direction of liquid crystal molecules in said liquid crystal layer. 

25. A multi-domain liquid crystal display device comprising: 
first and second substrates facing each other; 

a liquid crystal layer between said first and second substrates; 

a plurality of gate bus lines arranged in a first direction on said first substrate and a plurality of data bus 

lines arranged in a second direction on said first substrate to define a pixel region; 

a pixel electrode electrically charged through said data bus line in said pixel region; 

a color filter layer on said second substrate; 

a common electrode on said color filter layer; 

dielectric games in said pixel region: 

an auxiliary electrode in an area except said pixel region; and 

an alignment layer on at least one substrate between said first and second substrates. 

26. The multi-domain liquid cry stal display device according to claim 25, wherein said auxiliary 
electrode is on a layer that said pixel electrode is formed on. 

27. The multi-domain liquid crystal display device according to claim 25, wherein said auxiliary 
electrode is on a layer that said gate bus lines are formed on. 

28. The multi-domain liquid crystal display device according to claim 25, wherein said auxiliary 
electrode is electrically connected to said common electrode 

29. The multi-domain liquid crystal display device according to claim 25, wherein said auxiliary 
electrode includes a material selected from the group consisting of ITO (indium tin oxide), aluminum, 
molybdenum, chromium, tantalum, titanium, and an alloy thereof. 

30. The multi-domain liquid crystal display device according to claim 25, wherein said common 
electrode has an electric field inducing window inside of itself 

31 . The multi-domain liquid crystal display device according to claim 25, wherein said pixel 
electrode has an electric field inducing window* inside of itself. 

32. The multi-domain liquid crystal display device according to claim 25, wherein said pixel region 
is divided into at least two portions, liquid crystal molecules in said liquid crystal layer in each portion 
being driven differently from each other. 



33. The multi-domain liquid crystal display device according to claim 25, wherein said alignment 
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layer is divided into at least two portions, liquid cry stal molecules in said liquid crystal layer in each 
portion being aligned differently from each other. 

34. The multi-domain liquid crystal display device according to claim 25. wherein said dielectric 
frame is a spacer. 

35. The multi-domain liquid crystal display device according to claim 25, further comprising: 
a light shielding layer on said first substrate. 

36. A multi-domain liquid crystal display device comprising: 
first and second substrates facing each other; 

a liquid crystal layer between said first and second substrates; 

a plurality of gate bus lines arranged in a first direction on said fust substrate and a plurality of data bus 

lines arranged in a second direction on said first substrate to define a pixel region; 

a pixel electrode electrically charged through said data bus tine in said pixel region; 

a light shielding layer in an area except said pixel region on said first substrate; 

a color filter layer on said second substrate; 

a common electrode on said color filter layer; 

dielectric frames in said pixel region; and 

an alignment layer on at least one substrate between said first and second substrates. 

37. The rnulti -domain liquid crystal display device according to claim 36, further comprising: 
an auxiliary electrode in an area except said pixel region. 

38. The multi-domain liquid crystal display device according to claim 36. wherein said common 
electrode has an electric field inducing window inside of itself. 

39. The multi-domain liquid crystal display device according to claim 36, wherein said pixel 
electrode has an electric field inducing window inside of itself. 

40. The multi-domain liquid crystal display device according to claim 36, wherein said dielectric 
frame is a spacer. 

41 . A multi-domain liquid crystal display device comprising: 
first and second substrates facing each other; 

a liquid crystal layer between said first and second substrates; 

a plurality of gate bus lines arranged in a first direction on said first substrate and a plurality of data bus 

lines arranged in a second direction on said first substrate to define a pixel region; 

a pixel electrode electrically charged through said data bus line in said pixel region: 

a color filter layer on said second substrate; 

a common electrode on said color filter layer; 

dielectric frames in said pixel region; 

an electric field inducing window in said pixel region; and 

an alignment layer on at least one substrate between said first and second substrates. 
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42. The multi-domain liquid crystal display device according to claim 4 1 , further comprising: 
an auxiliary electrode in an area except said pixel region. 

43. The multi-domain liquid crystal display device according to claim 4 1 , wherein said dielectric 
frame is a spacer. 

44. The multi-domain liquid crystal display device according to claim 4 1, further comprising: 
a light shielding layer in an area except said pixel region on said first substrate. 

45. A multi-domain liquid crystal display device comprising: 
first and second substrates facing each other; 

a liquid crystal layer between said first and second substrates; 

a plurality of gate bus lines arranged in a first direction on said first substrate and a plurality of data bus 

lines arranged in a second direction on said first substrate to define a pixel region; 

a pixel electrode electrically charged through said data bus line in said pixel region; 

a color filter layer on said second substrate; 

a common electrode on said color filter layer; 

dielectric frames in said pixel region as a spacer; and 

an alignment layer on at least one substrate between said first and second substrates. 

46. The multi-domain liquid crystal display device according to claim 45, wherein said common 
electrode has an electric field inducing window inside of itself. 

47. The multi-domain liquid crystal display dev ice according to claim 45, wherein said pixel 
electrode has an electric field inducing window inside of itself. 

48. The multi-domain liquid crystal display device according to claim 45, further comprising: 
an auxiliary electrode in an area except said pixel region. 

49. The multi-domain liquid crystal display device according to claim 45, further comprising: 
a light shielding layer in an area except said pixel region on said first substrate. 

50. A multi-domain liquid crystal display device comprising: 
a plurality of data bus lines in which data signal is provided; 

a plurality of gate bus lines crossed said data bus lines to define a pixel region; 

a pixel electrode driving a liquid crystal layer; 

dielectric frames in said pixel region; and 

a light shielding layer in an area except said pixel region 

51 . The multi-domain liquid crystal display device according to claim 50, further comprising: 
an auxiliary electrode in on area except said pixel region. 



52. 



The multi-domain liquid crystal display device according to claim 50, further comprising: 
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an electric field inducing window in said pixel region. 

53. A multi-domain liquid crystal display device comprising: 
first and second substrates facing each other; 

a liquid crystal layer between said first and second substrates: 

a plurality of gate bus lines arranged in a Orst direction on said first substrate and a plurality of data bus 
lines arranged in a second direction on said first substrate to define a pixel region; 
a pixel electrode in said pixel region; 

a dielectric frame in a region other than a region where said pixel electrode is formed, said dielectric 
frame distorting electric field applied to said liquid crystal layer, 
a common electrode on said second substrate; and 

an alignment layer on at least one substrate between said first and second substrates. 

54. The multi-domain liquid crystal display device according to claim 53, further comprising; 
a gate insulator over said whole first substrate: 

a passivation layer on said gate insulator over said whole first substrate; 
a light shielding lay er on said second substrate; 
a color filter layer on said light shielding layer; 
an over coat layer on said color filter layer. 

55. The multi-domain liquid crystal display device according to claim 53, wherein said dielectric 
frame maintains imiformJy gap between said first and second substrates. 

56. The multi-domain liquid crystal display device according to claim 53, wherein said dielectric 
frame shields light leakage from a region other than said pixel region. 

57. The multi-domain liquid crystal display device according to claim 53, wherein said dielectric 
frame includes mixture of acrylic resin and carbon black. 

58. The multi-domain liquid crystal display device according to claim 53, wherein said pixel 
electrode has an electric field inducing window inside of itself. 

59. The multi-domain liquid crystal display device according to claim 54, wherein said passivation 
layer has an electric field inducing window inside of itself. 

60. The multi-domain liquid crystal display device according to claim 54, wherein said gate 
insulator has an electric field inducing window inside of itself. 

61 . The mulli -domain liquid crystal display' device according to claim 53, wherein said common 
electrode has an electric field inducing window inside of itself. 

62. The muUi-domain liquid crystal display device according to claim 54. wherein said color filter 
layer has an electric field inducing window inside of itself. 
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63. The multi-domain liquid crystal display device according to claim 54, wherein said over coat 
layer has an electric field inducing window inside of itself. 

64. The multi-domain liquid crystal display device according lo claim 53, wherein said pixel region 
is divided into at least two portions, liquid crystal molecules in said liquid crystal layer in each portion 
being driven di fTerenlly from each other. 

65. The multi-domain liquid crystal display device according to claim 53, wherein said alignment 
layer is divided into at least two portions, liquid crystal molecules in said liquid crystal layer in each 
portion being aligned differently from each other. 

66. A multi-domain liquid crystal display device comprising: 
first and second substrates facing each other; 

a liquid crystal layer between said first and second substrates; 

a plurality of gate bus lines arranged in a first direction on said first substrate and a plurality of data bus 
lines arranged in a second direction on said first substrate to define a pixel region; 
a pixel electrode in said pixel region; 

a dielectric frame surrounding said pixel region, said dielectric frame distorting electric field applied to 
said liquid crystal layer; 

a common electrode on said second substrate; and 

an alignment layer on at least one substrate between said first and second substrates. 

67. The multi -domain liquid crystal display- device according to claim 66, further comprising; 
a gate insulator over said whole first substrate; 

a passivation layer on said gate insulator over said whole first substrate; 
a light shielding layer on said second substrate; 
a color filter layer on said light shielding layer; 
an over coat layer on said color filter layer. 

68. The multi-domain liquid crystal display device according to claim 66, wherein said dielectric 
frame shields light leakage from a region other than said pixel region. 

3 Detailed Description of Invention 

This application claims the benefit of Korean Application No. 1998-4363 1 filed October 19, 1998, No 
1998.43920 filed October 20 r 1998. No. 1998-48226 filed November 11, 1998, No. 1998-50708 filed 
November 25, 1998, and No. 1999-05401 filed February 18, 1 999 which are hereby incorporated by 
reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a liquid crystal display device (LCD), and more particularly, to 
a liquid crystal display device having dielectric frames on one substrate and electric field inducing 
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window on the same or on the other substrate. 
Description of the Related Art 

Recently, a LCD has been proposed where the liquid crystal is not aligned, and the liquid crystal 
is driven by common electrode 17 having open areas 19. Fig. 1 is a sccuonaJ view of pixel unit of a 
conventional LCD. 

Regarding conventional LCDs, a plurality of gate bus lines arranged in a first direction on a first 
substrate and a plurality of data bus lines arranged in a second direction on the fust substrate divide the 
first substrate into a plurality of pixel regions. 

A thin film transistor (TFT) applies image signal delivered from the data bus line to a pixel 
electrode 13 on a passivation layer 4. The TFT is formed on each pixel region and comprises a gate 
electrode, a gate insulator, a semiconductor layer, an ohmic contact layer, a source electrode, and a drain 
electrode, etc. 

Alternatively, a side electrode 1 5 is formed to surround the pixel region on the gate insulator, a 
passivation layer 4 is formed over the whole first substrate, and pixel electrode 13 is formed to overlap 
the side electrode 1 5 and is connected to the drain electrode thereon. 

On a second substrate, a light shielding layer is formed to shield any light leakage from gate and 
data bus lines, and the TFT, a color filter lay er is formed on the light shielding layer, an overcoat layer is 
formed on the color filter layer, a common electrode 1 7 is formed to have open area 1 9 on the overcoat 
layer, and a liquid crystal layer is formed between the first and second substrates. 

Pixel electrode 13 and open area (slit) 19 in the common electrode 17 distort the electric field 
applied to the liquid crystal layer. Then, liquid crystal molecules are driven variously in a unit pixel. 
This means that when voltage is applied to the LCD, dielectric energy due to the distorted electric field 
arranges the liquid crystal directors in needed or desired positions. 

Fig. 2 is a sectional view of the other liquid crystal display device in the related art. The liquid 
crystal display device has a smaller pixel electrode 13 than common electrode 17, which induces the 
distortion of electric field 

In the LCDs, however, open area 1 9 in common electrode 17 or pixel electrode 13 is necessary, 
and the liquid crystal molecules could be driven stably when the open area is wider. If the electrodes do 
not have an open area or die width of the open area is narrow, the electric field distortion needed to 
divide the pixel region becomes weak. 

And, disc I in ati on occurs from the area where the liquid crystal directors are parallel with a 
tiansmittance axis of the polarizer, which results in a decrease in brightness. Further, according to the 
surface state of LCDs, the liquid crystal texture has an irregular structure. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a LCD that substantially obviates one or more 
problems due to limitations and disadvantages of the related art 

An object of the present invention is to provide a multi-domain LCD having wide viewing angle 
by multi-domain and high brightness by stable arrangement of liquid crystal molecules. 

Additional features and advantages of the invention will be set forth in the description which 
follows, and in part will be apparent from the description, or may be learned by pracuce of the invention. 
The objectives and other advantages of the invention will be realized and attained by the structure 
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particularly pointed out in the written description and claims hereof as well as the appended drawings. 

To achieve the objects and in accordance with the purpose of the invention, as embodied and 
broadly described herein, a multi-domain liquid crystal display device comprises first and second 
substrates facing each other, a liquid crystal layer between the first and second substrates, a plurality of 
gate bus lines arranged in a first direction on the first substrate and a plurality of data bus lines arranged 
in a second direction on the first substrate to define a pixel region, a pixel electrode in the pixel region, a 
dielectric frame controlling alignment direction of liquid crystal molecules in the liquid crystal layer, a 
color filter layer on the second substrate, a common electrode on the color filter layer, and an alignment 
layer on at least one substrate between the first and second substrates. 

The common electrode and/or pixel electrode has an electric field inducing window in the inner 
part thereof. 

The dielectric frame is formed surrounding the pixel region or in the pixel region. And, the 
dielectric constant of the dielectric frame is equal to or lower than dielectric constant of the liquid crystal 
layer. The dielectric frame includes photosensitive materials, such as photoacrylatc and BCB 
( BenzoCycloButene). 

It is to be understood that both the foregoing general description and the following detailed 
description are exemplary and explanatory and are intended to provide further explanation of the 
invention as claimed. 

DETAILED DESCRJPTIQN OF THE PREFERRED EMBODIMENTS 

Hereinafter, the multi-domain liquid crystal display device of the present invention is explained 
in detail by accompanying the drawings. 

Figs. 3A, 3B, 3C. and 3D are sectional views of the multi-domain liquid crystal display devices 
according to the first, second, third, and fourth embodiment of the present invention. 

As shown in the figures, the present invention comprises first and second substrates 3 K 33, a 
plurality of gate bus lines arranged in a first direction on the first substrate and a plurality of data bus 
lines arranged in a second direction on the first substrate, a TFT, a passivation layer 37 on the whole first 
substrate 31, a pixel electrode 13, dielectric frames 4 1 , and a first alignment layer 45 on the whole first 
substrate 3 1 . 

On the second substrate 33, a tight shielding layer 25 is formed to shield any light leakage from 
gate and data bus lines, and the TFT, a color filter layer 23 is formed on the light shielding layer, an 
overcoat layer 20 is formed on the color filter layer 23, a common electrode 1 7 is formed on the 
overcoat layer, a second alignment lay er 47 on the whole second substrate 33, and a liquid crystal layer 
is formed between the first and second substrates 31. 33. 

The data bus lines and gale bus lines divide the first substrate 3 1 into a plurality of pixel regions 
The TFT is formed on each pixel region and comprises a gate electrode 1 1, a gale insulator 35, a 
semiconductor layer 5, an ohmk contact layer, and source/drain electrodes 1. 9. Passivation layer 37 is 
formed on the whole first substrate 3 1 , and pixel electrode 1 3 is coupled to drain electrode 9. 

The dielectric frame 41 is controlling alignment direction of liquid crystal molecules of the 
liquid crystal layer. This is formed on the pixel electrode 13 or the common electrode 1 7, and it is 
possible to form the dielectric frame on both substrates. 

To manufacture the multi-domain LCD of the present invention, in each pixel region on the first 
substrate 3 1, a TFT is formed comprising gate electrode II, gate insulator 35, semiconductor layer 5, 
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ohmic contact layer 6 and source/drain electrodes 7, 9. At this time, a plurality of gate bus lines and a 
plurality of data bus lines are formed to divide the first substrate 31 into a plurality of pixel regions. 

Gate electrode 1 1 and gate bus line are formed by sputtering and patterning a metal such as A I, 
Mo, Cr ? Ta, Al alloy, etc. Alternatively, it is possible to form the gate electrode and gate bus line as a 
double layer, the double layer is formed from different materials. 

The gate insulator 35 is formed by depositing SiN x or SiO x using PECVD (Plasma 
Enhancement Chemical Vapor Deposition) thereon. Semiconductor layer 5 and the ohmic contact layer 
are farmed by depositing with PECVD and patterning amorphous silicon (a-Si) and doped amorphous 
silicon (n a^Si), respectively. Also, SiN x or SiO x and a-Si, n* a-Si are formed by depositing with 
PECVD, the gate insulator 35 is formed and the semiconductor layer 5 and the ohmic contact layer 6 arc 
formed by patterning. 

Data bus line and source/drain electrodes 7, 9 are formed by sputtering and patterning a metal 
such as Al, Mo, Cr, Ta, Al alloy, etc. Alternatively, it is possible to form the data bus line and 
source/drain electrodes as a double layer, the double layer is formed from different materials. 

A storage electrode (not shown in the figures) is formed to overlap gate bus line and to connect 
to the pixel electrode 13 at the same time, the storage electrode makes a storage capacitor with the gate 
busline 1. 

Subsequently, passivation layer 37 is formed with BCB (BenzoCycIoButcnc), acrylic resin, 
polyimide based material, SiNx or SiO* on the whole first substrate 31. Pixel electrode 13 is formed by 
sputtering and patterning a metal such as ITO(indium tin oxide). A contact hole 39 is formed to connect 
the pixel electrode 1 3 to the drain and storage electrodes by opening and patterning a part of the 
passivation layer 37 on drain electrode 9. 

On the second substrate 33, a light shielding layer 25 is formed to shield any light leakage from 
gate and data bus lines, and the TFT. A color filter layer 23 is formed R, G, B (red, green, blue) 
elements to alternate on the light shielding layer 25. On the color filter layer 23, overcoat layer 29 is 
formed with resin. A common electrode 1 7 is formed with I TO on the overcoat layer. 

And, a liquid crystal layer is formed by injecting liquid crystal between the first and second 
substrates 3 1, 33. The liquid crystal layer may include liquid crystal molecules having positive or 
negative dielectric anisotropy. Also, the liquid crystal layer may include chiral dopants. 

A dielectric frame 4 1 is formed by depositing photosensitive material on the common electrode 
17 or pixel dectrode 1 3 and patterning in various shapes using photolithography. The dielectric frame 
41 includes material of which dielectric constant is same or smaller than that of the liquid crystal, and 
the dielectric constant thereof is preferably below 3, for example, photoacrylate or BCB 
(BcnzoCycloButene). 

Furthermore, the dielectric frame 4 1 is formed on at least one substrate between the first and 
second substrates 31,33 (refer to Figs. 3 A, 3B and 3C, 3D). And, an electric field inducing window 43 
is formed on at least one substrate between the first and second substrates 3 K 33 (refer to Figs. 3B and 
3D). 

At this time, the dielectric frame 4 1 and electric field inducing window 43 are formed on same 
substrate together. The electric field inducing window 43 is formed by patterning hole the common 
electrode 1 7 or pixel electrode 1 3. 

As shown in Figs. 4, 5, 6 ? 7, 8, 9 ? 10, II, 12, 13, and 14 are plan views showing the various 
dielectric frames 41 and electric field inducing windows 43 of the multi-domain liquid crystal display 
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devices according to embodiments of the present invention. The solid lined -arrow represents the 
alignment direction of the second substrate, and the dotted lined-arrow represents the alignment 
direction of the first substrate. 

As shown in the Figures, the dielectric frame 4 1 and the electric Held inducing window 43 are 
patterned in various shapes, which obtains multi -domain effect The electric field inducing window 43 
may be a slit or hole. Furthermore, neighboring two pixels and two alignment directions are associated, 
which obtains multi-domain effect. 

From forming electric field inducing window 43, the multi -domain is obtained by dividing each 
pixel into four domains such as in a "+", *V\ or "double V T shape, or dividing each pixel horizontally, 
vertically, and/or diagonally, and differently alignment-uxating or forming alignment directions on each 
domain and on each substrate. 

On at least one substrate, a compensation film 29 is formed with polymer. The compensation 
film 29 is a negative uniaxial film, which has one optical axis, and compensates the phase difference of 
the direction according to viewing -angle. Hence, it is possible to compensate effectiv ely the right-left 
viewing-angle by widening the area without gray inversion, increasing contrast ratio in an inclined 
direction, and forming one pixel to multi-domain. 

In the present multi-domain liquid crystal display device, it is possible to form a negative biaxial 
film as the compensation film 29, which has two optical axes and has wider vicwing-anglc 
characteristics as compared with the negative uniaxial film. The compensation film 29 could be formed 
on both substrates or on one of them. 

After forming the compensation film 29, polarizer is formed on at least one substrate. At this 
time, the compensation film 29 and polarizer are preferably composed as one. 

In the present LCD, the liquid crystal layer includes liquid crystal molecules having negative 
dielectric anisotropy, which applies a homeotropic alignment where liquid crystal molecules in the 
liquid crystal layer are aligned homeotropically to surfaces of the first and second substrates. 

In multi-domain LCD of the present invention, an alignment laycr(not shown in die figure) is 
formed over the whole first and/or second substrates. The alignment layer includes a material such as 
poly amide or poKimide based materials, PVA (pohyvinylalcohol), polyarnic acid or Si0 2 . When 
rubbing is used to determine an alignment direction, it should be possible to apply any material suitable 
for the rubbing treatment 

Moreover, it is possible to form the alignment layer with a photosensitive material such as 
PVCN (poryvuTylcinnamate), PSCN (porysiloxariecirmamate). and CelCN (ceilulosecinnamate) based 
materials. Any material suitable for the photo-aligning treatment may be used. 

Irradiating light once on the alignment layer determines the alignment or prctilt direction and the 
prctilt angle. The light used in the photo-alignment is preferably a light in a range of ultraviolet light, 
and any of unpolarucd light, linearly polarized light, and partially polarized light can be used 

In the rubbing or photo-alignment treatment, it is possible to apply one or both of the first and 
second substrates, and to apply different aligning-treatment on each substrate. 

From the aligning-treatment, a multi-domain LCD is formed with at least two domains, and LC 
molecules of die LC layer arc aligned differently one another on each domain. That is, the multi-domain 
is obtained by dividing each pixel into four domains such as in a or "x" shape, or dividing each pixel 
horizontally, vertically, and/or diagonally, and differently alignment-treating or forming alignment 
directions on each domain and on each substrate. 
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It is possible to have at least one domain of the divided domains unaligned It is also possible to 
have all domains unaligned. 

Consequently, the multi-domain LCD of the present invention forms dielectric frames of which 
dielectric constant is different from that of liquid crystal, and electric field inducing window to distort 
electric field, thereby wide viewing angle is obtained. 

Furthermore, in the case of conducting an alignment-treatment, a high response time and a 
stable LC structure can be obtained by a pretilt angle and an anchoring energy. 

Figs. 15 A and 1 5B arc plan and sectional view of the multi-domain liquid crystal display device 
according to the fifth embodiment of the present invention, Figs. 16A, and 16B, 16C are plan and 
sectional views of the multi-domain liquid crystal display devices according to the sixth embodiment of 
the present invention, Figs. 1 7A and 1 7B, 1 7C are plan and sectional views of the multi-domain liquid 
crystal display devices according to the seventh embodiment of the present invention, and Figs. 1 8 A and 
I8B. 18C, 18D. 18E, 18F, 1 8G arc plan and sectional views of the multi-domain liquid crystal display 
devices according to eighth embodiment of the present invention. 

As shown in the figures, the present invention comprises first and second substrates 31, 33, a 
plurality of gate bus lines arranged in a first direction on the first substrate and a plurality of data bus 
lines arranged in a second direction on the first substrate, a TFT, a passivation layer 37 on the whole first 
substrate 3 1 , a pixel electrode 13, and a first alignment layer 53 on the whole first substrate. 

On a second substrate, a light shielding layer 25 is formed to shield any light leakage from gate 
and data bus lines, and the TFT, a color filter layer 23 is formed on the light shielding layer, a common 
electrode 17 is formed on the color filter layer, a dielectric frame 57 to distort electric Field on the 
common electrode 1 7, a second alignment layer 55 on the whole second substrate, and a liquid crystal 
layer is formed between the first and second substrates. 

Data bus lines and gate bus lines divide the first substrate 3 1 into a plurality of pixel regions. 
The TFT is formed on each pixel region and comprises a gate electrode 1 1 , a gate insulator 35, a 
semiconductor layer 5, an ohmic contact layer, and source/drain electrodes 7, 9. Passivation layer 37 is 
formed on the whole first substrate and pixel electrode 13 is coupled to drain electrode 9. 

To manufacture the multi-domain LCD of the present invention, in each pixel region on the first 
substrate 3 1 , a TFT is formed comprising gate electrode 1 1, gate insulator 35, semiconductor layer 5, 
ohmic contact layer and source/drain electrodes 7, 9. At this time, a plurality of gate bus lines and a 
plurality of data bus tines are formed to divide the first substrate 31 into a plurality of pixel regions. 

Gate electrode 1 1 and gate bus line are formed by sputtering and patterning a metal such as Al, 
Mo, Cr, Ta, Al alloy, etc. The gate insulator 35 is formed by depositing SiN x or SiOx using PECVD 
(Plasma Enhancement Chemical Vapor Deposition) thereon. Semiconductor layer 5 and the ohmic 
contact layer are formed by depositing with PECVD and patterning amorphous silicon (a-Si) and doped 
amorphous silicon (n* a-Si), respectively. Also, SiN x or SiO x and a-SL n a-Si arc formed by depositing 
with PECVD, the gate insulator 35 is formed and the semiconductor layer 5 and the ohmic contact layer 
6 are formed by patterning Data bus line and source/drain electrodes 7, 9 are formed by sputtering and 
patterning a metal such as Al, Mo, Cr, Ta, Al alloy, etc. 

A storage electrode (not shown in the figures) is formed to overlap gate bus line and to connect 
to the pixel electrode 13 at the same time, the storage electrode makes a storage capacitor with the gate 
bus line. 

Subsequently, passivation layer 37 is formed with BCB (BenzoCycloButene), acrylic resin. 
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polyimide based material, SiN x or SiO x on the whole first substrate 3 1. Pixel electrode 13 is formed by 
sputtering and patterning a metal such as irOGndium tin oxide). A contact hole 39 is formed lo connect 
the pixel electrode 13 to the drain and storage electrodes by opening and patterning a part of the 
passivation layer 37 on drain electrode 9. 

On ihc second substrate 33. a light shielding layer 25 is formed to shield any light leakage from 
gate and data bus lines, and the TFT. A color filter layer 23 is formed R, G, B (red, green, blue) 
elements to alternate on the tight shielding layer. A common electrode 17 is formed with ITO on the 
color filter layer. A dielectric frame 57 is formed by depositing photosensitive material on the common 
electrode 1 7 or pixel electrode 1 3 and patterning in various shapes using photolithography. And, a 
liquid cry stal layer is formed by injecting liquid crystal between the first and second substrates. 

The dielectric frame 57 includes material of which dielectric constant is same or smaller than 
that of the liquid crystal, and the dielectric constant thereof is preferably below 3, for example, 
photoacrylate or BCB (BenzoCycloButenc). 

Furthermore, the dielectric frame 57 is also used as a spacer (refer to Figs. 15B, 16C, 17C, 1 8C ? 
1 8E, and 1 8G). Dielectric frame 57 is formed on at least one substrate between the first and second 
substrates. In these embodiments, a spacer dispersing process could be omitted and the gap uniformity 
of liquid crystal cell is enhanced, therefore, the yield is improved. 

And, an electric field inducing window 43 is formed on at least one substrate between the first 
and second substrates (refer to Figs. 17B and 1 8F, 18G). At this time, the dielectric frame and electric 
field inducing window are formed on same substrate together. The electric field inducing window 43 is 
formed in various shapes by patterning hole or slit in the common electrode 1 7 or pixel electrode 1 3. 

As an embodiment in multi-domain LCD of the present invention, an auxiliary electrode 27 is 
additionally formed in an area except the pixel region, (refer to Figs. I6A and 18A) The auxiliary 
electrode 27 is formed on a layer whereon the pixel electrode 17 or gate electrode 1 1 is formed, and 
electrically connected to the common electrode 17. (refer to Figs. 16B, 16C and 1 8D, 1 8E) 

The auxiliary electrodes 27 is formed by sputtering and patterning a metal such as ITO(indium 
tin oxide), Al, Mo, Cr ? Ta, Ti or Al alloy. At this time, it is possible to form the auxiliary and pixel 
electrodes 27, 13 by patterning the same metal once or by patterning different metals twice. 

As shown in Figs. 20. 22, 23, and 24, the auxiliary electrode 27 can be formed as surrounding 
the pixel electrode 13, in the side of data bus line and/or in the side of gate bus line. 

Fig. 1 8 shows that the light shielding layer 25 is formed on the first substrate 31, Figs. 1 8D and . 
18E show that the auxiliary electrode 27 is formed on a layer whereon the pixel electrode 17 is formed. 
Id these embodiments, the light shielding layer is formed to adjust exactly the pixel region, hence, the 
lamination margin is reduced and the aperture ratio is enhanced than the light shielding layer is formed 
on the second substrate. 

On at least one substrate, a compensation film 29 is formed with polymer. The compensation 
film is a negative uniaxial film, which has one optical axis, and compensates the phase difference of the 
direction according to viewing-angle. Hence, it is possible to compensate effectively the right- left 
viewing-angle by widening the area without gray inversion, increasing contrast ratio in an inclined 
direction, and forming one pixel to multi-domain. 

In the present multi-domain liquid crystal display device, it is possible to form a negative biaxial 
film as the compensation film 29, which has two optical axes and has wider viewing-angle 
characteristics as compared with the negative uniaxial film. The compensation film could be formed on 
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both substrates or on one of them. 

After forming the compensation film 29, polarizer is formed on at least one substrate. At this 
time, the compensation film and polarizer are preferably composed as one. 

In the Figs. 19A to 1 9G, the dielectric frame 57 is patterned in various shapes, which obtains 
rnulli -domain effect 

In the Figs. 20A to 20G, the auxiliary electrode 27 is formed surrounding pixel electrode 13, and 
the dielectric frame 57 is patterned in various shapes, which obtains multi-domain effect. 

In the Figs. 2 1 A to 2 1 M, the electric field inducing window 43 is formed, and the dielectric 
frame 57 is patterned in various shapes, which obtains mulu-domain effect The electric field inducing 
window 43 may be a slit or hole. 

In the LCD in Figs. 19 to 2 1, the liquid crystal layer includes liquid crystal molecules having 
negative dielectric anisotropy, which applies a homeotropic alignment where liquid crystal molecules in 
the liquid crystal layer are aligned homcotropically to surfaces of the first and second substrates. 

In the Figs. 22A ? 22B, 22C, and 22D, the auxiliary electrode 27 is formed, and the dielectric 
frame 57 is patterned in various shapes, which obtains multi-domain effect Although not shown in the 
figures, there arc embodiments that do not form the auxiliary electrode 27. 

The solid lined-arrow 63 presents the nibbing direction of the second substrate 33 and the doned 
lined-arrow 6 1 presents the rubbing direction of the first substrate 31. 

In the Figs. 2 3 A, 23 B, and 23C, the auxiliary electrode 27 is formed, and the dielectric frame 57 
is patterned in various shapes. Furthermore, neighboring two pixels and two alignment directions are 
associated, which obtains multi-domain effect. Although not shown in the figures, there are 
embodiments that do not form the auxiliary electrode 27. 

The solid lined-arrow 67 presents the alignment direction of the second substrate 33 and the 
dotted lined-arrow 65 presents the alignment direction of the first substrate 3 1 . 

In the Figs. 24A, 24B, and 24C the auxiliary electrode 27 is formed, and the dielectric frame 57 
is patterned in various shapes. Furthermore, neighboring two pixels and two alignment directions are 
associated being different from that in the Fig. 23, which obtains multi-domain effect. Although not 
shown in the figures, there arc embodiments that do not form the auxiliary electrode 27. 

In the LCD in Figs. 22 to 24, the liquid crystal layer includes liquid crystal molecules having 
positive dielectric anisotropy. which applies a homogeneous alignment where liquid crystal molecules in 
the liquid crystal layer arc aligned homogeneously to surfaces of the first and second substrates. 

From forming the electric field inducing window or dielectric frame, the multi-domain is 
obtained by dividing each pixel into four domains such as in a 1 V\ or "double Y" shape, or 
dividing each pixel horizontally, vertically, and/or diagonally, and differently alignment- treating or 
forming alignment directions on each domain and on each substrate. 

Furthermore, in multi-domain LCD of the present invention, the first and second alignment 
layers S3, 55 are formed over the whole first and/or second substrates. The alignment layer includes a 
material such as poryamide or polyirnide based materials, PVA (polyvinylalcohol), polyamic acid or 
Si0 2 . When rubbing is used to determine an alignment direction, it should be possible to apply any 
material suitable for the rubbing treatment 

Moreover, it is possible to form the alignment lay er with a photosensitive material such as 
PVCN (poK'vinylcinnamatc), PSCN (polysiloxanecinnamatc). and CelCN (cellulosecinnamate) based 
materials. Any material suitable for the photo-aligning treatment may be used. Irradiating light once on 
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the alignment layer determines the alignment or pretilt direction and the pretill angle. The light used in 
the photo-alignment is preferably a light in a range of ultraviolet light, and any of unpolarized light, 
linearly polarized light, and partially polarized light can be used. 

In the rubbing or photo-alignment treatment, it is possible to apply one or both of the first and 
second substrates, and to apply different aligning-treatment on each substrate. 

From the aligning-treatment, a multi -domain LCD is formed with at least two domains, and LC 
molecules of the LC lay er are aligned differently one another on each domain. That is, the multi-domain 
is obtained by dividing each pixel into four domains such as in a "V* or "x" shape, or dividing each pixel 
horizontally, vertically, and/or diagonally, and differently alignment-treating or forming alignment 
directions on each domain and on each substrate. 

It is possible to have at least one domain of the divided domains unaligned. It is also possible to 
have all domains unaligned. 

Consequently, the multi-domain LCD of the present invention forms dielectric frames of which 
dielectric constant is different from that of liquid crystal, and auxiliary electrode or electric field 
inducing window to distort electric field, thereby wide viewing angle is obtained. 

Also, the dielectric frame is patterned as a spacer, which can leave out the spacer process in the 
conventional LCD processes. 

Furthermore, in the case of conducting an alignment -treatment, a high response time and a 
stable LC structure can be obtained by a pretilt angle and an anchoring energy. 

Figs. 25A, 25B, 25C, and 25 D are sectional views of the multi-domain liquid crystal display 
devices according to the ninth embodiment of the present invention and Figs. 26A, 26B, and 26C are 
sectional views of the multi -domain liquid crystal display devices according to the tenth embodiment of 
the present invention. 

As shown in the figures, the present invention comprises first and second substrates 3 1 , 33, a 
plurality of gate bus lines I arranged in a first direction on a first substrate and a plurality of data bus 
lines 3 arranged in a second direction on the first substrate, a TFT, a passivation layer 37, and a pixel 
electrode 13. 

On the second substrate 33, a light shielding layer 25 is formed to shield the light leaked from 
gate and data bus lines 1 , 3, and the TFT, a color filter layer 23 is formed on the light shielding layer, a 
common electrode 17 is formed on the color filter layer, a dielectric frame in a region other than the 
pixel region, and a liquid crystal layer is formed between the first and second substrates. 

Data bus lines 3 and gate bus lines 1 divide the first substrate 31 into a plurality of pixel regions. 
The TFT is formed on each pixel region and comprises a gate electrode 1 1 , a gate insulator 35, a 
semiconductor layer 5, an ohmic contact layer 6, and source/drain electrodes 7, 9. Passivation layer 37 
is formed on the whole first substrate 3 1 . Pixel electrode 1 3 is coupled to the drain electrode 9. 

To manufacture the multi-domain LCD of the present invention, in each pixel region on the first 
substrate 3L a TFT is formed comprising gate electrode 1 1, gate insulator 35, semiconductor layer 5, 
ohmic contact layer 6 and source/drain electrodes 7, 9. At this time, a plurality of gate bus lines 1 and a 
plurality of data bus lines 3 arc formed to divide the first substrate 3 1 into a plurality of pixel regions. 

Gate electrode 1 1 and gate bus line I are formed by sputtering and patterning a metal such as Al, 
Mo, Cr, Ta. Al alloy, etc. Alternatively, it is possible to form the gate electrode and gate bus line as a 
double layer, (he double layer is formed from different materials. 

The gate insulator 35 is formed by depositing SiN*, SiO x> or BCB (BenzoCycloButene), acrylic 
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resin using PECVD thereon. Semiconductor layer 5 and the ohmic contact layer 6 arc formed by 
depositing with PECVDCPIasma Enhancement Chemical Vapor Deposition) and patterning amorphous 
silicon (a-Si) and doped amorphous silicon (n* a-Si) t respectively. Also, SiN x or SiO x and a-Si. n + a-Si 
are formed by depositing with PECVD, the gate insulator 35 is formed and the semiconductor layer 5 
and the ohmic contact layer 6 are formed by patterning. 

Data bus line 3 and source/drain electrodes 7, 9 are formed by sputtering and patterning a metal 
such as Al, Mo, Cr, Ta, Al alloy, etc. Alternatively, it is possible to form the data bus line and 
source/drain electrodes as a double layer, the double layer is formed from different materials. 

A storage electrode (not shown in the figures) is formed to overlap gate bus line 1, the storage 
electrode makes a storage capacitor with gate bus line I . 

Subsequently, passivation layer 37 is formed with BCB (BenzoCycloButene), acry lic resin, 
polyimide based material, SiN x or SiO x on the whole first substrate. Pixel electrode 13 is formed by 
sputtering and patterning a metal such as ITO(indium tin oxide). A contact hole 39 is formed to connect 
the pixel electrode 13 to the oVain 9 and storage electrodes by opening and patterning a part of the 
passivation layer 37 on drain electrode 9. 

On the second substrate 33. a light shielding layer 25 is formed to shield any light leakage from 
gate and data bus lines 1 , 3, and the TFT. A color filter layer 23 is formed R, G, B (red, green, blue) 
elements to alternate on the light shielding layer 25. 

A common electrode 17 is formed with ITO on the color filter layer 23, and a liquid crystal layer 
is formed by injecting liquid crystal between the first and second substrates. The liquid crystal layer 
may include liquid crystal molecules having positive or negative dielectric anisotropy. Also, the liquid 
crystal layer may include chirals dopants. 

On at least one substrate between the first and second substrates, a dielectric frame 53 is formed 
by depositing photosensitive material in a region other than a region where the pixel electrode 13 is 
formed and patterning in various shapes using photolithography. 

The dielectric frame 53 includes material of which dielectric constant is same or smaller than 
that of the liquid crystal, and the dielectric constant thereof is preferably below 3, for example, 
photoacrylate or BCB (BenzoCycloButene). 

As an embodiment, the dielectric frame could include mixture of polyimide and carbon black or 
mixture of acrylic resin and carbon black. And then, the dielectric frame shields light leakage from an 
area except the pixel region and distorts the electric field applied to the liquid crystal layer. In this case, 
the dielectric constant of the liquid ciystal layer is about 4, preferably the dielectric constant of the 
dielectric frame is below 3.5. 

On the other hand, as shown in the figures 26A, 26B, and 26C, the dielectric frame is also used 
as a spacer to maintain uniformly gap between the first and second substrates. 

Furthermore, the dielectric frame 53 is formed on at least one substrate between the first and 
second substrates. And an electric field inducing window 5 1 is formed on at least one substrate 
between the first and second substrates. 

At this time, the dielectric frame 53 and electric field inducing window 5 1 could be formed on 
same substrate together. The electric field inducing window 5 1 is formed by patterning the common 
electrode 1 7 or pixel electrode 1 3. 

On at least one substrate, a compensation film 29 is formed with polymer. The compensation 
film is a negative uniaxial film, which has one optical axis, and compensates the phase difference of the 
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direction according to viewing-angle. Hence, it is possible to compensate effectively the right-left 
viewing-angle by widening the area without gray inversion, increasing contrast ratio in an inclined 
direction, and forming one pixel to multi-domain. 

In the present multi -domain liquid crystal display device, it is possible to form a negative biaxial 
film as the compensation Him, which has two optical axes and wider viewing-angle characteristics as 
compared with the negative uniaxial film. The compensation film could be formed on both substrates or 
on one of them. 

After forming the compensation film, polarizer is formed on at least one substrate. At this time, 
the compensation film and polarizer are preferably composed as one. 

In the multi -domain LCD of the present invention, the aperture ratio is enhanced by an optimum 
structure design of a "n-linc" thin film transistor (USP 5, 694 J 85) so as to reduce power consumption, 
increase luminance, and lower reflection, thus improving contrast ratio. Aperture ratio is increased by 
forming the TFT above the gate line and providing a "n-linc ,? TFT. The parasitic capacitor, occurring 
between the gate bus line and the drain electrode, can be reduced when a TFT having the same channel 
length as the symmetrical TFT structure is manufactured due to effect of channel length extension. 

The multi-domain LCD of the present invention has a dielectric frame 53 on the pixel electrode 
and/or common electrode, or an electric field inducing window 5 1 like a hole or slit in the pixel 
electrode, passivation layer, gate insulator, color filter layer, and/or common electrode by patterning, 
thereby electric field distortion effect and multi-domain arc obtained. 

That is, from forming electric field inducing window 5 1 or dielectric frame 53, the multi-domain 
is obtained by dividing each pixel into four domains such as in a "x", or "double Y" shape, or 
dividing each pixel horizontally, vertically, and/or diagonally, and differently alignment- treating or 
forming alignment directions on each domain and on each substrate. 

Figs. 27, 28, 29, 30, 3 1 , 32, 33, 34, 35, 36, and 37 are plan views showing various electric field 
inducing window and dielectric frame of the multi-domain liquid crystal display dev ices according to 
embodiments of the present invention. In the figures, the solid lined-arrow represents an alignment 
direction of the second substrate, and the dotted lined- arrow represents an alignment direction of the first 
substrate. 

Further, the dielectric frame 53 and at least one electric field inducing window 5 1 are patterned 
in various shapes, which obtains multi-domain effect. The electric field inducing window may be a slit 
or hole. Furthermore, neighboring two pixels and two alignment directions are associated, which 
obtains multi-domain effect. 

Figs. 28A and 2 8B are plan and sectional views of the multi-domain liquid crystal display 
device according to the eleventh embodiment of the present invention. 

As shown in the figures, the eleventh embodiment of the present invention has a plurality of 
dielectric frames 53 having a zigzag shape in a pixel on one subslrate between the first and second 
substrates. And a plurality of electric field inducing windows 51 arc formed in various shapes on the 
first and second substrate. In addition, a plurality of auxiliary electrodes 27 were formed corresponding 
to the electric field inducing windows 5 1 of the pixel electrode 1 3 on the same layer where the gate bus 
lines were formed. 

In multi-domain LCD of the present invention, an alignment layer (not shown in the figure) is 
formed over the whole first and/or second substrates. The alignment layer includes a material such as 
polyamide or polyimidc based materials, PVA (polva inylalcohol), poryamic acid or Si(X When 
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nibbing is used to determine an alignment direction, it should be possible to apply any material suitable 
for the rubbing treatment. 

Moreover, it is possible to form the alignment layer with a photosensitive material such as 
PVCN (polyvirrylcinnamatc), PSCN (polysdoxanecinnamate), and CelCN (celluiosecmnamate) based 
materials. Any material suitable for the photo-aligning treatment may be used. 

Irradiating light once on the alignment layer determines the alignment or pretilt direction and the 
pretiit angle. The light used in the photo-alignment is preferably a light in a range of ultraviolet light, 
and any of unpolarized light, linearly polarized light, and partially polarized light can be used 

In the rubbing or photo-alignment treatment, it is possible to apply one or both of the first and 
second substrates, and to apply different aligning-treatment on each substrate. 

From the aligning-treatment a multi-domain LCD is formed with at least two domains, and LC 
molecules of the LC layer am aligned differently one another on each domain. That is, the multi-domain 
is obtained by dividing each pixel into four domains such as in a or ' V shape, or dividing each pixel 
horizontally, vertically, and/or diagonally, and differently alignment-treating or forming alignment 
directions on each domain and on each substrate. 

It is possible to have at least one domain of the divided domains unaligned. It is also possible to 
have all domains unaligned. 

Consequently, since the multi-domain LCD of the present invention forms the dielectric frame 
in a region except the pixel region and the electric field inducing window in the pixel region, electric 
field is distorted and multi-domain effect is obtained. 

Moreover, the dielectric frame is used as a light shielding layer or spacer, which could obtain 
simplify of manufacturing processes and a high aperture ratio. 

Also, in the case of conducting an alignment-treatment, a high response time and a stable LC 
structure can be obtained by a pretilt angle and an anchoring energy. Moreover, the disci i nation is thus 
removed to thereby improve the brightness. 

It will be apparent to those skilled in the art that various modifications can be made in the liquid 
crystal display device of the present invention without departing from the sprit or scope of the invention. 
Thus, it is intended that the present invention covers the modifications and variations of this invention 
provided they come within the scope of the appended claims and their equivalents. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to prov ide a further understanding of the 
invention and are incorporated in and constitute a part of the specification, illustrates embodiments of 
the inv ention and together with description serve to explain the principles of the invention. 

In the drawings: 

Figs. I and 2 arc sectional views of the liquid crystal display devices in the related art; 

Figs. 3 A, 3B, 3C, and 3D are sectional views of the multi-domain liquid crystal display devices 
according to the first, second, third, and fourth embodiment of the present invention; 

Figs. 4 A. 4B, and 4C are plan views of the multi-domain liquid crystal display devices 
according to embodiments of the present invention; 

Figs. 5 A, 5B, and 5C are plan views of the multi-domain liquid crystal display devices 
according to embodiments of the present invention; 

Figs. 6A, 6B, and 6C are plan views of the multi-domain liquid crystal display devices 
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according to embodiments of the present invention; 

Figs. 7 A, 7B t and 7C are plan views of the multi-domain liquid crystal display devices 
according to embodiments of the present invention; 

Figs. 8 A, 8B ? and 8C are plan views of the multi-domain liquid crystal display devices 
according to embodiments of the present invention; 

Figs. 9A, 9B, and 9C arc plan views of the multi-domain liquid crystal display devices 
according to embodiments of the present invention; 

Figs. 1 OA, 1 OB, and 1 OC arc plan views of the multi-domain liquid crystal display devices 
according to embodiments of the present invention; 

Figs. 11 A, 1 IB, and 1 1C are plan views of the multi-domain liquid crystal display devices 
according to embodiments of the present invention; 

Figs, i 2 A, 1 2B, 1 2C, and 1 2D are plan views of the multi-domain liquid cry stal display devices 
according to embodiments of the present invention; 

Figs. 13A, 13B, and 13C are plan views of the multi-domain liquid crystal display devices 
according to embodiments of the present invention; 

Figs. 14A and I4B are plan views of the multi-domain liquid crystal display devices according 
to embodiments of the present invention. 

Figs. 15 A and 15B are plan and sectional view of the multi-domain liquid cry stal display device 
according to the fifth embodiment of the present invention; 

Figs. 16A and I6B, 16C are plan and sectional views of the multi-domain liquid crystal display- 
devices according to the sixth embodiment of the present invention; 

Figs. 1 7A and I7B, 17C are plan and sectional views of the multi-domain liquid crystal display 
dev ices according to the seventh embodiment of the present invention; 

Figs. 18Aand I8B, 18C, 18D, 18E, 18F, 1 8G are plan and sectional views of the multi-domain 
liquid crystal display devices according to eighth embodiment of the present invention, 

Figs. 19A, 19B, 19C, 19D, 19E, 19F,and 19G are plan views of the multi-domain liquid crystal 
display devices according to embodiments of the present invention, 

Figs. 20A, 20B, 20C, 20D, 20E, 20F, and 20G are plan views of the multi-domain liquid crystal 
display devices according to embodiments of the present invention; 

Figs. 21A,21B,21C,2lD,2lE,2lF,2ia21H, 211, 21J,21K,2IL. and 21 M are plan views of 
the multi-domain liquid crystal display devices according to embodiments of the present invention; 

Figs. 22 A, 22 B„ 22C, and 22D arc plan views of the multi-domain liquid cry stal display devices 
according to embodiments of the present invention; 

Figs. 23A, 23B, and 23C are plan views of the multi-domain liquid crystal display devices 
according to embodiments of the present invention; and 

Figs. 24 A, 24 B, and 24 C arc plan views of the multi-domain liquid cry stal display dev ices 
according to embodiments of the present invention. 

Figs. 25 A r 25B 7 25C, and 25D are sectional views of the multi-domain liquid crystal display 
devices according to the ninth embodiment of the present invention; 

Figs. 26A, 26B ? and 26C are sectional views of the multi-domain liquid crystal display devices 
according to the tenth embodiment of the present invention ; , 

Figs. 27A, 27B, 27C. and 27D arc plan views showing various electric field inducing window 
and dielectric frame of the multi -domain liquid crystal display devices according to an embodiment of 
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the present invention; 

Figs. 28 A, 28B, 28C. and 28 D arc plan views showing various electric field inducing window 
and dielectric frame of the multi-domain liquid crystal display devices according to an embodiment of 
the present invention; 

Figs. 29A, 29B, 29C, and 29D arc plan views showing various electric field inducing window 
and dielectric frame of the multi-domain liquid crystal display devices according to an embodiment of 
the present invention; 

Figs. 30A, 30B, 30C, and 30D arc plan views showing various electric field inducing window 
and dielectric frame of the multi-domain liquid crystal display devices according to an embodiment of 
the present invention; 

Figs. 3 1 A, 3 1 B, 3 1 C, 3 1 D s 3 1 E, and 3 1 F are plan views showing various electric field inducing 
window and dielectric frame of the multi-domain liquid cry stal display devices according to an 
embodiment of the present invention; 

Figs. 32A, 32B, and 32C are plan views showing various electric field inducing window and 
dielectric frame of the multi-domain liquid crystal display devices according to an embodiment of the 
present invention; 

Figs. 3 3 A, 33B, and 33C are plan views showing various electric field inducing window and 
dielectric frame of the multi-domain liquid cry stal display devices according to an embodiment of the 
present invention; 

Figs. 34A, 34B, 34C, 34D, 34E, and 34F are plan views showing various electric field inducing 
window and dielectric frame of the multi-domain liquid crystal display devices according to an 
embodiment of the present invention; 

Figs. 3 5 A, 35 B, 35 C, 35 D, 35 E, and 35F arc plan views showing various electric field inducing 
window and dielectric frame of the multi-domain liquid crystal display devices according to an 
embodiment of the present invention; 

Figs. 36A, 36B, 36C, 36D, 36E, 36F, 36G, and 36H are plan views showing various electric 
field inducing window and dielectric frame of the multi-domain liquid crystal display devices according 
to an embodiment of the present invention; 

Figs. 37 A and 37B are plan views showing various electric field inducing window and dielectric 
frame of the multi-domain liquid crystal display devices according to an embodiment of the present 
invention; 

Figs. 28A and 28B are plan and sectional views of the multi-domain liquid crystal display 
device according to the eleventh embodiment of the present invention. 
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ABSTRACT OF THE DISCLOSURE 



1 Abstract 

A multi -domain liquid crystal display device comprises first and second substrates facing each 
other and a liquid crystal layer between the first and second substrates. A plurality of gate bus lines are 
arranged in a first direction on the first substrate and a plurality of data bus lines are arranged in a 
second direction on the first substrate to define a pixel region. A pixel electrode is formed in the pixel 
region, a color filter layer is formed on the second substrate* and a common electrode is formed on the 
color filter layer. Dielectric frames control alignment direction of the liquid crystal molecules in the 
liquid crystal layer, and an alignment layer is formed on at least one substrate between the first and 
second substrates. 

2 Representative Drawing 

Figure 3 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



